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mm^] mmm 

^J*^ e> ^ »; PDZ K ^ >f >iB3?U $:^i--5^>/N°^Mo 

[»*3g4] iB^J#-t: 2{C|B^©igSiB^J*^e>^-5DNA=fcL/<»^0- 
{C*f -r S T > ^ -fe > X DNAo 

m^^i 2] 11^:^1 ^tli2lcfB«®^>A^Ktc^-^-r-5^>A^ 
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[0 0 0 1] 

[0 0 0 2] 
[t^5fl(Z)^^ff] 

PDZK;)^-f ^^r^-rS^^A^'gilLT^. 34x^TPSD-95. hDlg, ZO-1, p55 
, Dsh, LIN-7, InaD, FTPLl/FkPlfjtift/^^htlXiS^). 34% ttPDZ:? t ^ U - 

tmttlX\f^^o M^. 95KDa^i/:^^X|^^ (post-synaptic den 

sity protein) PSD-95lCfe V>T, -^^^tlfe rGly-Leu-Gly-Phe(GLGF) J ©4T^ 

<5 3 ^J&^|^^$tl^ (Neuron 9, 929-942 (1992) )„ ^O^. Zl® >r >=^}t# 
^/H 'i^i^'a '5'7^X®m^(l)7='>f ^-S;>-1 ^WlM^ ^/N'^^DlgA (Droso 

phila lethal (1) discs large-l tumor suppressor protein DlgA) (Cell 66, 4 
51-464 (1991)), ^A-J^^ZO-l (tight junction protein ZO-1) (J. 

Cell Biol. 121, 491-502 (1993))® iJ? >/^°^R^C%M.■^*^ ZLCD^^jgLfH 
mit. PSD95, DlgA, 20-l(Dm:$:^^t-DX rpDZK:J^-r>J t^Hi-f^tltc. (GL 
GFUl^-h-^DHR (DlgA homology region) \^ ^ y t^m^tl^) o PDZK^^ 
y^m-t^^y^'^^mt. 3®PDZK^-r >©@H3''J?:/^bTftfi®^>>'^°^Ki:M 
^•t^^iltim^nXiSV. mk.lt. PSD-95^>A^^JiNMDA^^^2B(Kornau, 

H.-C, et al. (1995) Science 269, 1737-1740) , — i:] -MiJ V 2^^ yt 
y^'^y:^)]/ (Shaker-type K"''channel) (Kim, E. et al. (1995) Nature 378, 

85-88)i:^^■r-5 3i:3()^^e>4^Tv^Sc ^T)U9yn^^\t.m^m^±mummM 

2 ffiiiE#2 0 0 0 - 3 0 1 2 5 8 8 
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^-?-/APC (adenomatous polyposis coli tumor suppressor gene/APC) (39 n — K 
•t^^y^^^ Kt.i}iditsvmine et al. (1996) Science 272, 1020-1023), Dsh^J 
>A°^MliNotch^>A^rg^(Axelrod, J.D. , et al. (1996) Science 271, 18 
26-1832) , m.m^^-t^Z.t.t)m^-^nX\<^^o ttcL. InaD^>7\'^Mli^3 
'^p30A:3l(DM%t/^'i-JV^M.:^y^^--\^ (Drosophila visual signal trans 
duction cascade) If^lgbTV^S Ca^^'^^-V >A°i5'®-efe^TRP^^-^ 
-r-Sr ^:*^#^$tlTV^-&(Shieh, B-H. and Zhu, M. Y. (1996) Neuron 16, 99 
1-998) „ PDZK;t-r>$:^t-€>^f>A°^«0#jti:L/Tli, z:(Z)F^>r>5:lo 
^f'SiS^ >7N°^'®(p55, Dsh), 2o^-r-5> %(Z)(SIP-1: J. Yanagisawa et al. J. 
Biol. Chem. 272, 7167-7172 (1997)), 3o^1- S =b(D (PSD-95, hDlg), So^-T 
S=fe©(InaD, PTPLl/FAPl), 7o:#-rS =fo<3D (GRIP: H. Dong et al. (1997) Natu 
re 386, 279-284) ^if^^feU, #^T'fe-5o tf^. *3£V':7;^^C^V^T ^ 

^^nr=. (GeneBank 1997^5^18 0^0, Accession number AF000168)o PDZF 
y^^^^^^y/^i^nmit. ^MLX. C5^JC#^E-r-5 rihr/Ser-Xaa-Valj 
(XaaiiftSOT^ y^J^S) ^Cf^S$tlS3*^e>4T^ J Mf)^ 'b^Jt^myf^^T ^ J 

^ynf;m.<n>^< \xmmM^oy ^ > a ^ ^ y , mss t o ^■^)\^BMo^m. 

liS:^i:tL/TV^SZ1^75)^^.'®$4^^(TIBS 21, 455-458 (1996), J. Yanagisawa 
et al. (1997) J.Biol. Chem. 272 , 7167-7172)„ Z.(r>fz.W^Vm.y^ :^ ^ y ^^^^t 

[0 0 0 3] 

5:=i- K-tSDNA5:ii#fc-r'5>3i:$:^gIi:i--5c 
[0 0 0 4] 
[MM ^^-r fei?)<^#^] 
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bTV^<M^CJ3V^T, TNF a ©$!I^IC J: U ^3^7!)^_h# b fca^^^r^lS M 
[0 0 0 5] 

(1) mmm^ : nzmmo^r ^ J mmm. ^r^itmr^jmmmiz-js\'^xi 

(2) (D (1) JcfB«©^>7t^Si:. (D^f'^>&< 1 o<Dm#:^m^^$:^ 

(3) (1) (2) lCfB«®^>A^^WSr=3- F-tSDNA. 

(5) (3) {Cfa«(Z)DNA$:-^tf/<^7^-, 

(6) (3) \zmm(Dmk-kn^-^m\zuw-t^j^nmm:W. 

(7) (6) ^cfB«®?^H^mf^^^^«■r■5x@$:-^t^, (i) *fctt (2) 

(8) (1) titti (2) \znEm<D^yA^mizmm^yjti;n-^mm^-^. 
(1) ^fctt (2) lc|B^<D^>A^KJC^^-rs^>A^S$:^^i-SX^$: 

^ti. (1) (2) tciH«®^>A^SC^-^-r-5^5t>>'\°^M<^^^^ U- 

-y^:^m. 

(9) (1) (2) iZsEm<D^yA^mzmWA^^(Dm^^m^^m 

M^-fr, (1) (2) izmm<D^yA^m:iz'^^-t^i&^^mmizMmir 

^MB^^mm-t^nim^^ti. (D (2) izmm<D^y^'^^MlzU^ 

4 aiSE# 2000-3012588 
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(10) (1) ^r^\t (2) Kmm(D^yA^m.izm^-t^'^y^^^m.. 

(1 1) (8) lCfH^(O^SJCi:U#^Le)S, (1 0) lCfa«®^>A'^K 

(12) (1) ^:tl± (2) IClH^cD^^/N'^gtcM-a-rs^^A^K^rn- 

(13) (9) izmm(D:^miz^ij^mvz)^. (12) cih«®»^^, 

(14) (1) izmm<D^yji^Mizu^-t^m^. 

[0 0 0 6] 

^fe, 2fs:5g^g^CfcV^T rpDZK^-r>gH^Jj i:i±, rciy-Leu-Gly-Phej 

tji^mn^^-t (TIBS 20,pl02-103(1995)#m) o 
[0 0 0 7] 

122^ (@H^J#-t : 4) , 176—253^ (M3l^^ : 5) , 322—401^ (I23^J## : 6 
) , 418—496^ (@B^J#-^ : 7) , 555—637^ (@2^fJ## : 8) , 680'-761& (@H 

ig^L/:ty, M^Jc^^o:^*;, iSmm^T^y -Cy^iy-iyBv ^^^\:.^rj^E 

5 tBliE# 2000-3012588 
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[0 0 0 8] 

mmc^^^-&r^ry^~^^-i}^2^K^ij. \iho^\,^^M[^&mm (huve 

It. m^it. Wilcheke)®:^^ (Wilchek et al. Methods Enzymol . 104, p. 3-55(19 

84)) iz'^^mo z:iiti'^-^mv$>^. mm^^y^^^nv$>M. 
»j MSg-r s zi t *^-5rig T' ^ -5 o 

[0 0 0 9] 

Km-o^y/t^M^mm-t:s>zt.f)'^-^mv^^. t.r^. ^yn^m<Dr^ 
jcj; yiB^js^ : 1 Kmmo^y/^^mzMLxr^ jmmmij^mm^M^^m. 

-i-^tl-So ^m#JC<i^i^®T^ ym5:3IC^-r-5^^i:bTtt> MxlJ, Kunkel?) 
(D:^'^ (Methods Enzymol ,85, p2763-2766( 1988)) -^PCR (polymerase chain rea 
ction^lS) S:5frJMLfe^^J&if*^feSo Kunkel^T'li. ^Mi:^Sl*MDNAS: 

mmt^mz. m^tLxdnt-^ nng~<Di^mm^mm-t^:itx^^iyjv^m''} 

U>^$ii:, iiSc^DNA-a-fig^rin vitro-e^Te)o 3 4x J; U PSg L 't? ^ >> ;i/ 5: 
-g-tfDNA^i:<^>Il2|5:^DNAS:, 3l^®:^MJC®( U ii^it-S il, 5 
DNA^li^$4x. ^M©AofeDNA^3b^^Mi:;SioTDNA-^^3b'Jifft>tl-5o 

L}t^MG)^Aii, m^it. m^fj^ummmoMmmm^^iz^timm^^miz 
Lx^^^mALt=.\>^^^<omm^^ti^'y^^-iimmmm(Dmm.^^tt^it 

6 ffill#2 0 0 0 - 3 0 1 2 5 8 8 
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^fcb, ^il<Dmk(Dmmm^tAtim^^:iilX'Mmi}^MA'V^^ (Saiki et al 
.1988 Science 239, p487-491; Current Protocol in Molecular Biology, Greene 
Publishing Associates and Wiley-interscienceffJ^,Unit8-5.1-8.5.10(1997) 

:^^iz0^h<mr^ jm&>[^X':&^. tt=.. mm. i^Mt>'^j^^ti^m 
mt:^mm<oi(y/^i7M(Dmmi^^mw^ii^mi^)mzmi>ttj:\,\ l< lipo 

PDZF^>r >iB^JS:^L, L/<»2o(DPDZK^-f >iE^J$:^U, ^^IZf^t 
b < tt4o(DPDZ Kpl >f >i2^rjS:;t b, S e> IC^f ^ b < l^6o ©PDZ >@e3^JS: 

[0 0 10] 

>A^K$:=l- Ft"-5DNAtt, cDNA-^^, y ADNAT=fo J: < , ^ T^-^^DNA 
•efeoT=fe;J:V>„ ^fc^^CDDNAtt, ^ ^ ^5:^^;^ ^ > A° 

DNA Si!^J##: 2lCfB«®DNA) $:jg^75;#§3^/<^ ^-^c^f AL, 

[0011] 

(Chinese hamster ovary cell), COSmmi-*)-JlCV-mm^mm^^mf&M. 
^^\f^t:LSyA0^4J\^:^Xh^y7.yyit-J^Lr=.mmm). V't7XNIH3T3M, t 

hHeia^ji^, \^hv yAm^(Di-^)v/imm^£i^tf^mif6ti^i)\ zn^izm'b 

^jV> (Current Protocol in Molecular Biology, Greene Publishing Associates 

7 miE^ 2000-301 2588 
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and Wiley-Interscience,Unitl6. 12-16. 14(1991)) „ — i:bT«, pSV2n 

eo^pcDNAI,pCD8,pRcRSV,pREP4,pCEP4 (invitrogen^tSg) , pMAM , pMAMneo (CLON 
TECH^±^) , pCI-neo mammalian expression vector ,pSI-neo mammalian expres 
sion vector,pTARGET^^ mammalian expression vector (Promega^±§^) /jtEti^tS- 

^rT^j^^jvT. immm^mm mm^^j:m/\> i^^r^y^. ^±tt, p238-2 

44) , LN^LXSN^iJ' ^-^/U -X, ^(^3(^MpBabe/-C^ ^ - U -X. MFG/<^ 

"fv^^ #db?±, p245-250^ Current Protocol in Molecular Biology,Greene P 
ublishing Associates and Wiley-interscienceajM.Unit9. 10. 1-9. 14. 3(1992) 
) , i/> Kl^X':/>r;i/X. y^i/ — T'^>r;i/X (current Protocol in Molecula 
r Biology, Greene Publishing Associates and Wiley-interscienceffi^ ,Unitl6 
.15.1-16.19.9(1992)) ^ if J: o T=fe;M«^SI^ ^ >>'^°^^<^^^£ ^rfro 3 

:h>(il<DibA. ^^SF21,SF9,High Five™|ja|g;^ ifo^^M^S:^^ i: UTfU 

Sfg(5Dfci?)C!)^>A^|im^,^±t±,pl67-171(1994), ORei 1 ly.D.R. et al.:Bacul 
ovirus expression vectors, A laboratory Manual , Oxford University Press(19 
92)) o >''?^^n^;^;i/X|§3^^tJ7^-i:L,T»pBacPAK8,9,pBacPAK-Hisl/2/3^ 
pAcUW31 (CLONTECH^fcSg) . pBlueBac (Invitrogen^tig) , pBACpBACgus (Novag 

[0 0 12] 

-^-hLXlt. m^-lt. SV40:60ai:/n^-^-(Rigby In Williamson (ed,). 
Genetic Engineering, Vol.3. Academic Press, London, p. 83-141 (1982)), EF- 
la:/n^-i5f-(Kim^ Gene 91, p. 217-223 (1990)). CACy O ^ — - (Niwa e 
t al. Gene 108, p. 193-200 (1991)), RSV LTR:/D ^ - — (Cul len Methods in 
Enzymology 152, p. 684-704 (1987), SRa ^ O ^- ^5? - (Takebe et al. Mol. C 

8 ffisE# 2000-301 2588 
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ell. Biol. 8, p. 466 (1988)), CMV|ai3^n ^- i$f - (Seed and Aruffo Proc, 
Natl. Acad. Sci. USA 84, p. 3365-3369 (1987)), SV40=^iiy n ^ - - (Gheys 
en and Fiers J. Mol. Appl. Genet. 1, p. 385-394 (1982)), T'r / )V7. 
=^SS>''n^ — ^-(Kaufman et al. Mol. Cell. Biol. 9, p. 946 (1989)), HSV 

7^ ^ y >'r-;*->/:t^;6^nr|gj&Tet-0n/off system (CLONTECHt±ig) , 

:r.^i;P\fyX'mm'V^^^mty^^J^ (Invitrogen^fcig) ^IFIGXMm^m^n 
oLzc Switch System (Stratagene^tjg) if tf^^MV ^ . 
[0 0 13] 

±*t,pl66-176(1994)) . ^^^^ ^ - t l^X It. p¥EUra3 (CLONTECH?± 

m) . pYEX^"-BX,pYEX™-Sl*'?#lf btl-So ^mm-&<Dmm^^ ^ -VES?-1 (Str 

atagene^ts) ^m^^x^mmmsp-QoimxBm-t^:iii%-^mx:^^. m^m 
mz^\i^x^yj-^^M^^i}mmiz^m^'&^r^i^<D-:ru^-^-tLx\,t. 

i>^n^-^-, h-xCci; uii#stiiJ^;i/3-xic J: yjpfg$ti-5Gaii- 

Gaiio>^n^-^-, v>mmm(D^Tiz^ ^jmm-^ni^v ymmmK^^jmm 

[0 0 14] 

- f>^mm T' ^ s o ^ piy n ^ - ^ - i±ci ts857 u >^ 1/ - J; u mmt>mB $ 

tl, mtyB^y^KJ^Vmmt>mm^tl^o m^ilLXltM830-l,n52l9i>mif^ 
tl, pPL-lambda,pKC30,pRIT2T;5;if®^^ ^-ICJ: U|g3^"e^§c tac>^n^-^ 
-iilacl'luy^^y-t>--lCj:UI§3^*^Mgi5$tl, -fV^nif^l/iS-D-^Tr-jl/^^'h 

9 ffill# 2000-3012588 
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K(IPTG)®^iDlCj: ^ ^3^*^^^$ tlSo il ttJM105.XLl-Blue;(>^#lf 
e> tl, PDR540 , PKK233-3 , pGEX-3X , pMAL-c2 ^ if © ^ ^Jf - ^C i; U S Z. ^ 7(3^ 

trpyn^-^-litrpUyi/-/-!?— ICJ: ^;^3^*^®^$tl. /3-r>K- 
;i/T^U;i/M (lAA) (D^ilDlCi: »J^3^*^^#$tl'5= LT liHB101;& if 

^M-r^So pBTrp2;&if®/<^^-lc<j:»;i63^-t-6z:i:*^T'^Sc T7^t-S^':/ 

, A "7T-i^'DE3®intite^I^{ClacI»^^. lacUV5:;^n ^ -©^iHT©T7 
RNA/K y ^ - -fe^a-g^ 5: tf DNA^;t A $ tlT V ^ T . rtl :^JIi® BL21|5^ 
^M<l:S-&fcBL21(DE3)-^*^1g^i: bT^M'e%> IPTG©^ilIlC<fc yT7RNA/K U ^ 
^-Wm#$tiT, T7:;^n^-^-*^e>©^#l§3^*^nrtgJc;&s, /^^^^J^-i: 
L/TttpET-3c,pET-8c^if*^^MT'^-5>o ^^;i/(7)T7RNA;K U ^ ^ -if SrffliM 

■t^r=.mz^ T7RNA;Ky ^^-iflC^'a-bTK^5:IS«-r^55^^(^)ffi«^3lT'^ST 
7y y5^-A$:«*&-r-5y^X^ K5:^^#$-&^BL21(DE3)pLysSt;^t^i: hX^ 
T7:;^n^-^-CD«^Sa$&,^,(DTSSJClac:t^U-5f-S^J5:#AL 
feT71ac^n^E- ^ - $:i$opET-llc,pET-lld;& if t>|§3K'<^ - i: UT#^f 5)^ 
S (F.Studier et al. rJ.Mol. Biol. 189, pll3-130(1996), F.Studier et aI.:Met 
hods En2ymol.l85,p60-8(1990)) „ 
[0 0 15] 

mBE.mm'^cDK^^-o^mxM^. mx\t. ^n/^ hn/Kb-i/3>^ (chu, g 

. et al. Nucl. Acid Res, 15, 1311-1326 (1987)), U AS (Chen 

, C and Okayama, H. Mol. Cell. Biol. 7, 2745-2752 (1987)), DEAE^^dr:;^ h 

(Lopata, M. A. et al. Nucl. Acids Res. 12, 5707-5717 (1984); Suss 
man, D. J. and Milman, G. Mol. Cell. Biol. 4, 1642-1643 (1985)), 'J7jf>' 
31 ^^>S (Derijard, B. Cell 7, 1025-1037 (1994); Lamb, B. T. et al. Na 
ture Genetics 5, 22-30 (1993); Rabindran, S. K. et al. Science 259, 230- 
234 {\^%z))m<Diom\z.ii y^?e) Z:i:*^Tg-5*H^•r4^<7):6'^^C<^:oTt)J:V^„ 

[0 0 16] 

1 0 aiSE# 2000-3012588 
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AlC J: »;3^ig-t-€>Zl^*>'e^<2> (Deutscher, M. p. ed.: Methods Enzymol.l82,Guid 
e to Protein Purification, 1990, Principles and Methods U — X: Gel Filtr 
ation,Ion Exchange Chromatography, Affinity Chromatography,Pharmacia:^J:$^ 

T'^i^-r s z: *^ nrig-efe e „ 

[0 0 17] 

, ^n--i-;i/^^©f^^:)?^i: Lri±, F©/\>f F-v^ 

e^i£:!6^#tf (Kohler and Mi lstein,Nature 256, p495-497( 1975) 

(Harlow, E, and Lane, D. :Antibodies:A laboratory manual. Co Id 
Spring Harbor Laboratory, Cold Spring Harbor, New York(1988)) „ '^^7^^ 
n - vMfiS tLXit. p3-x63-Ag8-Ul (P3-U1) ,P3-NSI/l-Ag4-l (NS-1) ,SP2/0-Ag 
14(AP2/0);b^, 9^)/ F ^xn-vMflSi: bT«, YB2/3HL.P2G11.16Ag20(YB2/0);()^ 

e> n ^ A >^ u F - V $: u T ^mmmmxmm x^ftL-^^T.com 
mzm^x^. '^^7.<K>m.i!^^\z^'tt\^'^j^u—i-)\^^m%. mx\-i. protei 

nA-sepharose (Pharmacia%i:ig) \Zi.^ymWf ^ Z.Il1S^X^^ . ^e^lCli, is^^ 

m<D^y/^i7M^m^l.r:iry ^ -ij^2^izJ:'oX^mmir^:Ltif^X^ 

1 1 £filiE# 2000-3012588 
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§ (Harlow, E. and Lane.D. :Antibodies: A laboratory manual. Cold Spring Harb 
or Laboratory, Cold Spring Harbor, New Yoek(1988)) „ 
[0018] 

^SP:$>$:gE#05tl hi»t#^tC#|g-^SCDR grafts (In immunology Methods Manua 
1 l,p98-107,AcademicPress) ti^mf^tl^o ^r:L\l htfLmt. ^^?^^^^h(D 

-5 3 i:*^-e^S„ HhBMM/^^ZfV K — (Kozbor et al. Immunology Today 
4,p72(1983)) , :sL^i/:i9^Zy7i-;]^^^ (EBV) -/^-r U K- (Col 
e et al.in Monoclonal Antibodies and Cancer Therapy, Ala R.Liss, Inc.p77-9 
6(1985)) fjtEiZj:-oX^\lh'^>^ ^U~±JVtfii^^i^mT^^o 
[0 0 19] 

[0 0 2 0] 

. ^SLT, C5KlC#^E-rS TThr/Ser-Xaa-Valj (Xaa{i>ttS©T ^ 7 ^a«) IZ 

M^n^iTlBS 21, 455-458 (1996). J. Yanagisawa et al. (1997) J.Biol. C 
hem. 272, 7167-7172)„ ZIOX^ U - — >y:&?SlCi3V^Tli, 2|s:|g^CD^ > 

miz^^^yj^^M^mm^^. :^mmo^y/'^^mz^^^'t^^y^'^^n^m 

12 mSE#2 0 0 0 - 3 0 1 2 5 8 8 
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[0 0 2 1] 

e i: ^ > /^° M ©1^-^ ^ m -r S 7^ M V N e> ti -5 ft % 6!j ^ ^^-e ^ o 

tf«e^■X^/^> "^Zfv ^ ,^±t±,p304-308(1996)) „ 
[0 0 2 2] 

l^^i^J5;:)5■^^CoV^T^iMx.^^, THarlow.E. and Lane, D.: Antibodies, pp.511 

-552, Cold Spring Harbor Laboratory publications. New York (1988)j (r>~}j 

[0 0 2 3] 
[0 0 24] 

?>^ffM-rsz:i:%BrtgT'fe-g) (Hl^g^ is, 85-90 (1995)). '^)\^^ 

h^>::^-7jc:^ — -fe', ^-fe^^i? (Green fluorescent protein) if 

13 ffiiE#2 0 0 0 - 3 0 1 2 5 8 8 
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5:#A•r-5:&^=fo#^$tlTV^^o ^©MilUTtt, 3jf'Jt:^^S^'> (His-tag 
) , >fyy)V:iLy-^mmmM. thc-myc, FLAG, 7K-lg'ffiPl^f<^'?-r;i/Xlii5t > 
A^g (VSV-GP) , T7^e^lO^>A^S (T7-tag) , t h#M^;i/^:^'i7-r;i/ 
>?.iBS^>/N°^® (HSV-tag) , E-tag (=E / ^ □ T - i^'_b©xhf h - :;^) 

13, 85-90 (1995))e 3tl ^jJe^^lC^ilfe-a-^ > ® 2:^ffiT'^S©T'^tl«, 
[0 0 2 5] 

rriy--:rvvr> hzfji- (cbb) ^-fe^^^fe® j;e)^^>A^S0D®^©^ 

> >'N° ^ ^ «^ -r -5 :i J; MlSi- S :i i: =b T' -5 o 
[0 0 2 6] 

%m(D9y j-^^ mzm^m.&^<D'ik^^mfi^^mm-^'^. ^^m<D^y?tifmz. 

1 4 aiffi# 2000-3012588 
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If e3tl€> (Fields, S. and Song, 0. Nature 340, 245-247 (1989))o fiPt>, 2|s:|g 

m-mmm(D^^x^m^i±. ^^mmo^y^-^^mnm^-t^^y^^^m^^mvx 
v^szl^:*^^3ffi$tl-5Mi^SJ:*;. vpie, Gkim^m^itm^. ^r^mA2:Kmm 

[0 0 2 7] 

3 (CM v> e> tv^ ^ ^7 3f - J3 cfc tKf63^^ >r U - liMA-r 3 7!)^T' ^ s 

(DT?, 3tl&f^JSL/T=foJ:V^(Clontech^±, MATCHMAKER Two-Hybrid System; Str 
atagene?±, HybriZAP II Two-Hybrid System)^ M^ft6«;^:6'?£tCo V\T «r tl 

U K^$:fflVNTAPCi:hDLG©M-^ (A. Matsumine et al. Science 272, 1020-1 
023 (1996)); GRl?iim?kU-\ZZf^-<DM^ (H. Dong et al. Nature 386, 279- 
284 (1997)); Homer ^ >^ l^-fe:;^^ -©^-^ (P. R. Brakeman et al. 

Nature 386 , 284-288 (1997)); SRYi:SIP-l(D^-^ (F. Poulat et al. J. Biol. 
Chem. 272, 7167-7172 (1997));&if A>«gig$ tl, PDZ >f > $:^-r'5 ^5? > 

[0 0 2 8] 

zAPJ^if) ^m^^t=.cDM^4y'^v-^^mh. :iti^LB-r:^'u~:7.±x^m^ 

1 5 ffiSE# 2000-3012588 
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"^T^-^f (Skolnik EY, Margolis B, Mohammadi M, Lowenstein E, F 

ischer R, Drepps A, Ullrich A, and Schlessinger J (1991)Cloning of PI3 k 
inase-associated p85 utilizing a novel method for expression/cloning of 
target proteins for receptor tyrosine kinases. Cell 65, 83-90) S:MV^T 

[0 029] 

^^-^';;}<if--f A$:Mv>7^T>^ir>^RNAJC<j:S?&)!i=fe,nrtgl?feU, luizg® 
KMfi^-eoM^?^^^;^^ >/^•^®c?)f^^^cMv^7^/<^ ^-JC2^|§^®DNA$:i§6fBi 

mAiyi^p^xmm-^'&^^jii^Lxm^^mm^n^z.tti^-^mx:^^. t.t=.. r 

m\Zi: UT>^-fe>>?.RNAS:#:|^-e|§m-r'5:&^t)Brig'r-&-5o 
[0 0 3 0] 

1 6 £tisiE# 2000-3012588 
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[0 0 3 1 ] 

HuvEc (i^ h^vN^jfii^i^^ifflfiS) ^m^^m^m^m^viEni^hit^\^^ 

mm^m^yh (Catalog #680051) $:MV^T^«L, ■^'^ny7 JV:r.y h (D^^M 
lC^Jofei:3.6l?10ng/ml(Z)TNFT;i/:7T(Recombinant Human Tumor Necrosis Fa 
ctor-a. Catalog #300-01A, PEPROTECH IncJ^^iDL, 24^ra^*L, MMM 

oorpm. 5'^(Dm*t^mmz^i)mm^^m^'i±. -m?BSizxm^vt^(D%. 

^y^± (QIAGEN) (D TRNAeasy Total RNA^ ^y hj (yi-ziy DG-0741-04) J: 
U^RNA^rlUiRL/^o llIi^RLfe^RNA(Z)e)•^0.2/^^g$:fflV^T, E-lllGT y :^ ~ ^ 
>f V — C J: y cDNA$:-^^b:to ^#1* rRNAimagedp h J (GenHunter Corporat 
ion^fc) ^C^#(Z)V:^rLT;l/^C^^!V^, T- 1^^ U - :/^>f H-APl7b^e)H-AP8 
O8a^<Dy^-rv-lC^V>T94X:30#, 40"1C2^. 72X:30#(5!)-9->f ;i/$:40|ll 
feZl>&C)PCR (polymerase chain reaction) ;g^fr^CJ;^J, TTAKARA Taqjjfi;;*^ 
-Ifj &MV>T^>^*A}Cil'e^$:WL:feo ;Ri;S?K{CliT;i/7 T^^P dATP 

A> K7b^^i<^oTV^S%,^Z), O^U, mRNACD^3^3^)^MM^^CJ:b^TJ:#LT^^ 
-5=fo®$:|f^|^C^#lCTitipiL, iifi|li$ ti:t»r;t S: TQiaquick spin PCR^mSg 
^Vhi ^mmhX. M^5?gffilC#:fei-S:;^^>fV-DNA$:|^5feb, itlPS^CMV^ 
fel^l:;^:/^-^ V— $:MV^T roye Terminator Cycle Sequencing FS Ready React 
ion kitj (A-:3p>a:;i/V-tt, Catalog #402122) i; U ^=&f "tS r il JC J: ^ 
. gB^lI#-^ : 3^C:^■f rDDEST32j (Z)f^«»J®W#*>^ ^j^Xfeo 
[0 0 3 2] 
(2) cDNA^-f U -<Z)#iS 

rZAP-cDNA-^^£:ar^y hj (STRATAGENEttig) V^TcDNA^^ U - ^MB 

1 7 ffiiE#2 0 0 0 -3 0 
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ht^. 5/j.l<D10x f^im./^yyr— (first-strand buffer) , 3/il(Df$im.:^'^ 
^l/]?? ^ 1/:^^ K ^ y ^ >^ (f irst-strand methyl nucleotide mix) , 2M,l(DVy 

iJ -f^^-^- (linker-primer) (1.4ytt g//i 1), 1 yti l(DRNase:/n U ;Jf 5? 

^ UT-ifffiW^ (Rnase Block Ribonuc lease Inhibitor) (AOfi/fil). 10/j.l 
0TNFT;i/:7TflI^HUVEC)Ki; A'^mRNA (0.5 /tt g/itt 1), ZA/ti imEPC{i^:iL^)V}^U 

rSuperScript IIj^^^^^j {200/i/fi^) (GIBCO-BRL) 37T:iCT40 

jR^&MtC20/t lOlOx ||2^A^y7T- (second-strand buffer) , BfiKD^Zm. 
y. ^ U:^^ K?^-^^ (second-strand nucleotide mixture) , 115.9 At 1©^^^ 
^a^^ Rnase H (1.5 a / yu 1), 11. 1 ytt ICDDNA^Jf U >l ^ -if I (9 ytt / 1) 'k-^Jl'T-V 

^:^hXU^V. leTJ-eisorJ^^-^^aLfec MfS=^, 2ZfjL\<D^=yy^^y^Am? 

^V^T. (blunting dNTP mix) , 2 ytt 1® iJ7 n - >^fcPfu DNA^K U :>t ^ — If (clon 
ed Pfu DNA polymerase) (2.5y£i/yti 1) ^MXX. 72"ClCT30:9'^^Mb7tc 200 

mW.i- V ^) 2^. 400a l(Z)100%:i:^ y -;i/{CTefc^$i±it„ -2010 7?— B^fettV^ 
15,000IlI^60rJ>^4°C-e(Z)Mvi>^#JC<l:»J#e)ti;^tfcMli. 500Ail®70% 
y-^l/l?gfc?^L^i^$-er;to 0.4/£tg/ytA l©|gM® EcoR ir^r-/^-9/ilT' 
4X:-^45:9"ffVN^. l/il®10x U :j!/--feVt :7 t - (Ligase buff 
er) , 1/t lODlOmM ATP. lyti 1CDT4 DNAU :*f — ■fe*(4/!i//t O $:^;&DL. SriCT — 

$:^rL->r®jgic**?)fc^. 5:9-^^iaiCiiiC«Lyto ly£il<Z)10x U "feVt :7 
T- (Ligase buffer) , 2/i 1®ATP, BAtlCDM®*. 1 At 1CDT4;K'; 5? i?7 1^^^ K 

fi\) ^mtl. 2nv,x3o^uM.\^t^m^°cxzQ^uu\^xmm-ic 

^^^-Isb^o 28Al®Xho iJ-^vy T—^^ (buffer supplement) , 3/il(DXho I 
(40/i//il)$:Anx., 37X:90:$^r^M^S$i±:t„ ^?§LlcML}t^, S^lcDlOx SIEA 
^y^T-^^inb, rsephacryl S-500j ^ A IC T , 60/^ l®lxSTE buffer 
•e2IlI^ffiL, 120/t 100:1:^5? in X-T. -20t:T— B{fettV^^o 15,0000^ 

■e4t:fcT60:$^3^>i>L, tfcM^#feo 200/i i<^80%x^f -;l/•r-^ftv^, ^^ictfc 

1 8 ailE# 2000-3012588 
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^(Dj^^^J^^n-ot^, 2.5/il<Z)cDNA{Cji^bT, 1 /tt l<DUni-ZAP XR^^ ^ - (1 At 
g), 0.5>tilCD10x V :^'—-^Ayyr- (Ligase buffer) , 0.5/i l<Z)10mM ATP, 0 
.5^ 1©T4 DNAi;:*r--^(4iCt/^ 1) &*D^T12TC tCT — BfeMfS^it fco Tcigapac 
k III Gold Packaging Extractj IZI fi l(D^ ^ i/ m yMi^Wi. (ligation mix 
ture) Sr^inL/. m<M-irb> ^?atCT 2 ^^-^MUfco 500 u^KDSYl/^y y 7 - 
(5.8g NaCl, 2.0g MgSO^-THgO, 50ml IM Tris-HCl (pH7.5), 5ml 2%(w/v)if^ 

L/fco 0.1/il, li(t lCDA°^:/>r-i/-fl:;^JCS?g (packaged reaction) ^fflV^T:7T 

lfefey3000PFU (plaque forming unit) i:#x.e)tlfec ^^i^BMiZit XLl Bl 
ue MRF* &fflVN7^:, 20ml LB/lOmM MgS04/0.2% h - "eST-C 6 ^PJ^# b, 0 
DgQQAn.OlC^^ffflC^JitCS^S^, 500xgT'104)'M^t>L/fco tfcM bfc® lC?t?f L 
TlOmKDlOmM MgS045:iD;tTM L, ODgQQA'0.5i: J: e> JClOmM MgSO^Tr^iR 
L/^o 17/4 l(D/N°^y'?r-e/Mb;SJ;S:M (packaged reaction) $:600;tt K^ifPlCiilg 
Blue MRF'lCini^, 37"C-ei5:^)-'K?a Ufeo 45X:iC^ e)7&^C«)#ML/T 
^V^;t6.5ml NZY h -/ ::^T:^*- (NZY Top Agar) (0.7% (w/v) T n -y^. ^NZY^ 
miZM^:t- h ^ U-:/L;t=fe)©)?:tlD^TNZY^5c>^l^- h (5g©NaCl, 2.0g®M 

gso4-7H20, 5g<Dmmmmm. logmzr^y. i5g<Dm^^m^yi'>7i^mLt.L 

pHliNaOH X'7.5izm^h. ^-h^ U-Zf^. mm^^(Di/^ - UiZ^ 
V^t*>(^»^C* 37X:X6mm^^h. rHybond N+ filterj (T^iy^Ml 

m. RPN203B) ^_h^CfeV^T>''^-^5' ^^U, 1.5M NaCl/0.5II NaOH T7 

^m^m^^^tr^^. 1.5M NaCl/0.5M Tris-HCl (pH7.2)/lmM EDTA Xb^mMM 
•rSZilJCj: U cfifUL, «:=^IC2X SSCT'U >:^Lfeo rstrata 
Linkerj (Stratagen^tig) $:MVNT120mjC^UV-e7 >r - IC::^^- b 

(3) cDNA^-<^^ U -(Z):;^^ U -->^57* 

rDDEST32j ®DNAm;T-tt2%T:?!/n->?.>!f;i/lCj; ^r^y^±(D TQI 

1 9 2000-3012588 
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AEX II Gel Extraction^ hj {yf-ni/ DG-0200-21)lC<J; »; T:^n 

i/^Att<D TMegaprime^r^y hj (RPN1607) $:MV>, 25ng®:/n — :/DNAlC>i^ LT5 
/i l«)^^>f V-^M (Primer Solution) $:i0X.T, 951C ICTS^^^S LT^o ^ 
?a{CT^*SL, $^IC lOyti 1®^/<U ^i^V^^y ^T- (Labeling buffer) . 18 
/il®}?K, T;1/7T^^P dCTP, 2u.l<Di7 ^ ■ yyVj^y h^^i^h. 37*C1?3 
0:$>^^?aLfec 2/t 1CD0.5M EDTA$:^iDLTMJJ5$:#ifc^i^, Tpharmacia Prob 
eQuant G-50:^^Aj JCT5iil©T;i/^ T^^P dCTP S: l^^fe b o 60°CICT TRapid 
hybri bufferj (TvSy^A^fcig, RPN1636) t? ^ ^ U ^-f if- i/ 3 > L 

-yr-iz^tav. box: x^zmmm t o List f)^^ n4 -^^ V -^c^-^-t/ny^'itt^o 

ZfU-Zfit 2xl0^cpm/mlcD^i^'eMV^7^o 2XSSC/0.05%SDS-eiO:$)-3|lI^?S-e :7 >f 
-^Wif^L. $ ^lC0.1xSSC/0.1%SDS X'60X:V20^(Dmfl^^2m^f^t^c ^ 

i:UTiJ^n-> r#32-8-ij ^#:to Uni-ZAP/<^ ^-ic^ □ -^>y$tvTv\ 

[0 0 3 3] 

ciiifeM2] r32-8-me^j (Dmm(o^^ 

( 1 ) RACE® ii?) ® cDNA^ >f U — ©f^iS 

^nVT^-^y^'^l (CLONTECHttig) (D TMarathon cDNA amplification kitj (TO 
YOBO CLK1802-1) V^TRACE(7);t^!?)(Z)cDNA$:-^^ b ^= TWy 7 )\^-7 rMWih 

^'rv-$:litiliD;t, ^»5>ttli:b, 70X: CT2:9'#Mb, 2^myi^±\zm.^^r^o 
3nfC2ytt 1(^5X ||l^/'?'y:7 7- (First-strand buffer) , lAtl<Z)10mM dNTP^ 
^y^X, lytt l(D100unit/Ail(^MMLVjS^S^^^?:*nx.lOA li: LT, 42'CTl^^ 

f|l^cDNAS:-^^L:^o :itlJC $ ^ lC5x||2^A ^y 7 T - (Second-stran 
d buffer) 16ytil, lOmM dNTP^ ^ y?.1.6 >ti 1. 20x||2^^^?g (Second-strand 

2 0 ffiliE4t 2000-3012588 
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en2ume cocktai) A/u\^Ua^. 7K5:inx.T, ±480^* 1 bT16t:T'90:$)'r^'^S 
L/^o 5units/^i 1(014 DNA/KU ^ a* 1 $:^Jnb:t^, l6X:A5^<DRj^^n 

[0 0 3 4] 

35 /i l<04Mlf^T>^ — "^7^, 263 itt 1<Z>95%X^ J -JVtlu^^V 
, 80%x^>^-;i/T'«fe?f^L, lO^^e^lS^j^^i^^c HJe>r:r>;*clOAiUC^^L 
, 7.5Al$:^oTr^-:/^-(D^M;S^5S:^f ofco SyctlOlOittM TMarathon cDNA 
adaptorj , 3/il<DbX DNA^^T i:/ 3 > • AvVT— (ligation buffer) , 1 
.5/il(^)(lunits//tl) T4 DNAy 7!3'-1f ^j&0;tT, 16"C iCTm^KUSS-tiri^o 70"C5 
:9-0^aiCi: t), =^ h JC^#® h U i/ > (Tricine) -EDTA 

-y 7 T - 135 At 1 inx. T ^*150 /* 1 i: L it o 
[0 0 3 5] 

( 2 ) RACEIC J: S cDNA^ n->®^^n-n>5^i; t^SSB^'JODStt^ 
r32-8-liie^J \%^'^'i-\H\Z.^^^mmmMm%^. Pst K Xba L Bamfl I 
, EcoRI^r^oT-!^:/^' n— n>^*^2ff V^, roye Terminator Cycle Sequencing 
FS Ready Reaction kitj ?±^, Catalog #402122) $:MV^ 

[0 0 3 6] 

J^Tlc, mv^fe^^>rv-^DiB3«J^5t-ro rcj ^i^B^il^DNA^cM•rs:/^'f v 

[0 0 3 7] 

[^1] 



■/^>rv-## DNAgH^J 



106 C CTC CCC ATC CCT CGT CCA CC 

XE C CTC TGA CTC TGA CTG ACT GG 

EX ATG ACT TTG GTT ACA GCT GG 

2 1 



(@B^'J## : 10) 
m^m^ : 11) 
(@B^J«# : 12) 

ajfE# 2000-3012588 
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402 




TCA 


GAG 


AGC 


GTT 


ATG 


GAA 


CO 


(mm 




: 13) 


XER 




AGT 


CTT 


GCT 


GGG 


AAC 


AAA 


GA 


(mm 




: 14) 


801 




ACT 


GTT 


ACT 


ACT 


TCT 


GAT 


GC 


imm 




: 15) 


1192- 


-1161 


TCT 


GAT 


GGT 


CCC 


ACA 


GTC 


TG 




1-^ 


: 16) 


1282 


C 


GTT 


GTT 


TCG 


CAG 


CCA 


GGG 


AT 


(mm 


1-^ 


: 17) 


1524 




CTG 


AGC 


ATC 


GTT 


GGG 


GGT 


TC 


(mm 




: 18) 


1449 


C 


CCT 


CAT 


CTC 


TGT 


AGA 


GTG 


TC 


(mmn 




: 19) 


1683 




TGT 


TAG 


CCC 


CCT 


CAC 


TAA 


GG 




1-^ 


: 20) 


1803 




GCT 


ATG 


TGC 


TAG 


GAA 


ATA 


CG 




1-^ 


: 21) 


2116 




TAG 


GGA 


GAA 


GGA 


TCA 


GAG 


CG 




1-^ 


: 22) 


607-93 


ACA 


GAT 


TTC 


TGA 


CTC 


ACT 


GG 


(mmt 


1-^ 


: 23) 


128 




TGG 


AAA 


TAG 


GCA 


TTC 


TTC 


AG 


(mm^ 


1-^ 


: 24) 


607-462 


ATA 


CAA 


AGA 


CGG 


TCT 


AAT 


CC 


(mm 


1-^ 


: 25) 


2920 


C 


CCG 


CTT 


TCC 


CAT 


CTT 


TAG 


AAA C 


(mm^ 


1-^ 


: 26) 


3121 




TAT 


CTC 


GTG 


TGG 


AAG 


ATG 


TG 


(mmt 


1-^ 


: 27) 


2266- 


■107 C 


ACA 


TAA 


ATG 


TTG 


CTA 


TCA 


CC 


(mm^ 


i# 


: 28) 


3361 




TGC 


CAC 


TTA 


GTA 


GCC 


GAG 


TG 


(mm^ 


i# 


: 29) 


3615 




GCA 


TTG 


CAT 


TAC 


AGT 


TGA 


GC 


(mm^ 


i# 


: 30) 


1301 


C 


TCC 


TCC 


TTT 


GAC 


AAT 


GTC 


TG 


(mm^ 


1-^ 


: 31) 


BXR 


C 


CAT 


TTC 


GAC 


TGT 


TCT 


TAA 


TC 


(mm 


Ir-B 


: 32) 


XB 


C 


TCA 


GTG 


GAT 


GTG 


CCA 


CAG 


AT 


(mm^ 


Ir-B 


: 33) 


4221 


C 


CAG 


TAG 


GTT 


AAC 


TGC 


TTC 


GG 


(mm^ 


1-^ 


: 34) 


BX 




AGT 


TCC 


AGT 


CTT 


TCT 


TTC 


GG 


(mm 


1-^ 


: 35) 


4335 




TTT 


CTT 


TCA 


CTG 


GGC 


TGA 


AGT C 


(mm 


¥^ 


: 36) 


XBR 




CCT 


CTG 


AAG 


ACG 


GAC 


GTC 


TG 


(mmt 


1=-^ 


: 37) 



^^tlfeo EcoR I(Z)W^||Jgpfi:©*^(Z)G(Z)J^S$:## 1 i: Lfe|^(Z)468#@(Z)J^S 
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f@(30PDZK:>t'f >OfilS*^e>5'RACE (Rapid amplification of cDNA End) Srffo 

trf«E®5/t l<Z>cDNA5:dloT=^^y hCD x'-^T;^^C^^ev^, 5' RACE$:^f o fee 
fS^gtt, S^tlCDcDNA, SyttlOlOx FAdvantage™ KlenTaq bufferj (^^y 
<Dij(D^^m) , 4/il02.5mfI dNTP, IfiKDlO/ili kPl':/^^'^- (CCATCCTAATA 
CGACTCACTATAGGGC(@2M#-^ : 38)) , l^^KDlOyttM 32-8-1 5' RACE:/^>r V-#22 

(TTGGGGTGGGGAGAGGAGGTAGATTGC(i2^J## : 39)) , 1 /ci W TAdvantage™ KlenT 
aq polymerase mixj (TOYOBO CLR8417-1), 33 /jc. I (DM ^ >^>7!<.^mt^U> 50ytil 
ilbfe, rperkinElmer Thermal Cycler 2400j ?:^o TPCRHfS ?:^f o 94"C 
1^^ 94r;5#-72X: 2^ 5:5111, 94t:5jg!>-70°C2:53'?:5|Hl, 94t;5#-68X:2:9-$:25|lI© 
Kmx^mt^^V ht^ny F$:^m•t-5Zli:tt"e^^;^)^ofec I^D^#Tnested 

PCR$:^TV^, ^1.8kb(Z)A> F^r^fcc -fS b> x^-{iAP2^^^ "7- (ACTC 

ACTATAGGGCTCGAGCGGG(gB^lJ#-^ : 40)) , 32-8-1 5' RACE"/^ ^T — #1034 (GCACA 
TCACCAAGTGGGCTGCCTACTC(@B^J$# : 41)) S:MV^, ^^(D?CRM^'^^0^\Z^1§i 
bfe=fc® $:5/t IfflV>fe„ ^fe, 94X:5#-68lC2^^$:25im-e»J&<15IlI-e^r^o 
feo 2kb(Z)dfJ^xy/®:^VxcDNA^n->$:#-Sz:i:*^m5R7to 
[0 0 3 8] 

[0 0 3 9] 



[*2] 



DNAIB^J 



EX 



ATG AGT TTG GTT ACA GOT GG (®I^J#-t : 42) 



456 



C 



AAT CTA ATG GAG CTC GCC TG (iS3^J## : 43) 



XER 



AGT GTT GOT GGG AAC AAA GA (@B3^J#-^ : 44) 



2 3 
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678 


C 


TCA 


CTT 


TAG 


801 




ACT 


GTT 


ACT 


1192- 


■1161 


TCT 


GAT 


OCT 


1282 


C 


GTT 


GTT 


TCG 


1524 




CTG 


AGC 


ATC 


1449 


c 


CCT 


CAT 


CTC 


2116 




TAG 


GGA 


GAA 


1301 


C 


TCC 


TCC 


TTT 


839 




TTT 


CAT 


CAT 


1389 




TGA 


CAC 


CCT 



AAG GGG CAC AT (gB^J## : 45) 

ACT TCT GAT GC (gB^J^-^ : 46) 

CCC ACA GTC TG (SB^J## : 47) 

GAG CCA GGG AT (IB^J#-^ : 48) 

GTT GGG GGT TC (iH^J#-^ : 49) 

TGT AGA GTG TC (iB^J#-i- : 50) 

GGA TCA GAG CG (@H^J§-^ : 51) 

GAC AAT GTC TG (@H3«J## : 52) 

CTA CAG CCA GT (@B^J## : 53) 

CAC TAT TGA GC (gB^J## : 54) 



IMMMSl T'^>^.90RF^-^^ (mouse 90RF binding protein) t<D 

BLASTN^^^J;t;fBLASTP^^(Z)^|^, 2703bp^Ne>^S TMus musculus 90RF bi 
nding protein 1 (9BP-1) mRNA, partial cds.j (LOCUS: MMAF000168, ACCESSI 

ON: AF000168) i)^mm^<D$>^m.^^ t hX^m^tlt^i. :i(Dmm^<D^ 
mmm b tii8-iiAY-i997-e^ o Tcl^ ^y/^^nmo):!H^u v-^m<Dm^ 

[0 0 4 0] 

rciontech Human Tissue Northern (MTN) Blotj (Catalog #7760-1), rHuma 
n Tissue Northern (MTN) Blot IVj (Catalog #7766-1) ^m^^XMBi^^^<D 

mm^m^^m^htco ; -^-y-fuv v\%nmzxm^. BamH i-xba i 

$:^n — LT^VN, rvi/-ViA?±® rMegaprime DNA labelling kitj (cata 
log RPN1607)$:MV^T25ng(DDNA Wifi^TJVyr^h dCIFX^y^JVLtz. MTN Bl 
ot^MTN Blot IVli TExpressHyb Hybridization Solutionj (Clontech Catalog 
8015-2) 5mUCT 68°C3O:0-^y l/>'^-r ^ U if- 3 > Sr^f V^, Ix 10*^ cpm 
<D^KjV:^tlt=.':fU—^^MC< TExpressHyb Hybridization Solutionj 5ml ( 
2x10^ cpm / ml)lCT 68t:2^r47\^ :/U X^-fr^o 2x SSC (0.3N NaCl, 0. 

2 4 2000-3012588 
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osni^jiym^ h V ':7A(pH7.o))/o.o5%sDs ^m^^x^ux^io^3m-7 ^ - 

$:^V^. 3e>lC O.IX SSC/0.1%SDSlCT50X:"t?155}'2|lIift#bfe=^, rpUJI Imag 
ing platej tCTlM^tS"^, rpUJI BAS2000J lCTS?3&fU;tc 02JC^^i:^ 
lCMMi:L/Ttt> yl>li!. ii&ig, Jffli, -rV^Ii^C^V^TmRNA®fg3^*^^i^*^ 
o^o Ji^8kb<^)K:^%$:[^^Ufc*\ ™^CfeV^T^i5.5kb<5!)mv^K^#fO|§^g7(,^ 

[0 04 1] 

n^^x:f't(Dm^'f-^mm-t^:itit)^x^. pdz K^>r> 5::^ d^^mi^i?®^/ 



2 5 
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[0 04 2] 

ge^j#-t : 1 

m^i<D-^^ : 763 

mm 

Met Gly Ser Asn His Thr Gin Ser Ser Ala Ser Lys He Ser Gin Asp 

15 10 15 

Val Asp Lys Glu Asp Glu Phe Gly Tyr Ser Trp Lys Asn He Arg Glu 

20 25 30 

Arg Tyr Gly Thr Leu Thr Gly Glu Leu His Met He Glu Leu Glu Lys 

35 40 45 

Gly His Ser Gly Leu Gly Leu Ser Leu Ala Gly Asn Lys Asp Arg Ser 

50 55 60 

Arg Met Ser Val Phe He Val Gly He Asp Pro Asn Gly Ala Ala Gly 
65 70 75 80 

Lys Asp Gly Arg Leu Gin lie Ala Asp Glu Leu Leu Glu He Asn Gly 

85 90 95 

Gin He Leu Tyr Gly Arg Ser His Gin Asn Ala Ser Ser He He Lys 

100 105 110 

Cys Ala Pro Ser Lys Val Lys He He Phe He Arg Asn Lys Asp Ala 

115 120 125 

Val Asn Gin Met Ala Val Cys Pro Gly Asn Ala Val Glu Pro Leu Pro 

130 135 140 

Ser Asn Ser Glu Asn Leu Gin Asn Lys Glu Pro Glu Pro Thr Val Thr 
145 150 155 160 

2 6 ailiE# 2000-3012588 
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Thr Ser Asp Ala Ala Val Asp Leu Ser Ser Phe Lys Asn Val Gin His 

165 170 175 

Leu Glu Leu Pro Lys Asp Gin Gly Gly Leu Gly lie Ala He Ser Glu 

180 185 190 

Glu Asp Thr Leu Ser Gly Val He He Lys Ser Leu Thr Glu His Gly 

195 200 205 

Val Ala Ala Thr Asp Gly Arg Leu Lys Val Gly Asp Gin He Leu Ala 

210 215 220 

Val Asp Asp Glu lie Val Val Gly Tyr Pro He Glu Lys Phe He Ser 
225 230 235 240 

Leu Leu Lys Thr Ala Lys Met Thr Val Lys Leu Thr He His Ala Glu 

245 250 255 

Asn Pro Asp Ser Gin Ala Val Pro Ser Ala Ala Gly Ala Ala Ser Gly 

260 265 270 

Glu Lys Lys Asn Ser Ser Gin Ser Leu Met Val Pro Gin Ser Gly Ser 

275 280 285 

Pro Glu Pro Glu Ser He Arg Asn Thr Ser Arg Ser Ser Thr Pro Ala 

290 295 300 

He Phe Ala Ser Asp Pro Ala Thr Cys Pro lie He Pro Gly Cys Glu 
305 310 315 320 

Thr Thr He Glu He Ser Lys Gly Arg Thr Gly Leu Gly Leu Ser He 

325 330 335 

Val Gly Gly Ser Asp Thr Leu Leu Gly Ala Phe lie lie His Glu Val 

340 345 350 

Tyr Glu Glu Gly Ala Ala Cys Lys Asp Gly Arg Leu Trp Ala Gly Asp 

355 360 365 

Gin He Leu Glu Val Asn Gly He Asp Leu Arg Lys Ala Thr His Asp 

370 375 380 

Glu Ala He Asn Val Leu Arg Gin Thr Pro Gin Arg Val Arg Leu Thr 

2 7 aitE# 2 0 0 0 
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385 390 395 400 

Leu Tyr Arg Asp Glu Ala Pro Tyr Lys Glu Glu Glu Val Cys Asp Thr 

405 410 ■ 415 

Leu Thr He Glu Leu Gin Lys Lys Pro Gly Lys Gly Leu Gly Leu Ser 

420 425 430 

He Val Gly Lys Arg Asn Asp Thr Gly Val Phe Val Ser Asp He Val 

435 440 445 

Lys Gly Gly He Ala Asp Pro Asp Gly Arg Leu He Gin Gly Asp Gin 

450 455 460 

He Leu Leu Val Asn Gly Glu Asp Val Arg Asn Ala Ser Gin Glu Ala 
465 470 475 480 

Val Ala Ala Leu Leu Lys Cys Ser Leu Gly Thr Val Thr Leu Glu Val 

485 490 495 

Gly Arg He Lys Ala Gly Pro Phe His Ser Glu Arg Arg Pro Ser Gin 

500 505 510 

Thr Ser Gin Val Ser Glu Gly Ser Leu Ser Ser Phe Thr Phe Pro Leu 

515 520 525 

Ser Gly Ser Ser Thr Ser Glu Ser Leu Glu Ser Ser Ser Lys Lys Asn 

530 535 540 

Ala Leu Ala Ser Glu He Gin Gly Leu Arg Thr Val Glu Met Lys Lys 
545 550 555 560 

Gly Pro Thr Asp Ser Leu Gly He Ser He Ala Gly Gly Val Gly Ser 

565 570 575 

Pro Leu Gly Asp Val Pro He Phe He Ala Met Met His Pro Thr Gly 

580 585 590 

Val Ala Ala Gin Thr Gin Lys Leu Arg Val Gly Asp Arg He Val Thr 

595 600 605 

He Cys Gly Thr Ser Thr Glu Gly Met Thr His Thr Gin Ala Val Asn 
610 615 620 
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Leu Leu Lys Asn Ala Ser Gly Ser He Glu Met Gin Val Val Ala Gly 
625 630 635 640 

Gly Asp Val Ser Val Val Thr Gly His His Gin Glu Pro Ala Ser Ser 

645 650 655 

Ser Leu Ser Phe Thr Gly Leu Thr Ser Thr Ser He Phe Gin Asp Asp 

660 665 670 

Leu Gly Pro Pro Gin Cys Lys Ser He Thr Leu Glu Arg Gly Pro Asp 

675 680 685 

Gly Leu Gly Phe Ser He Val Gly Gly Tyr Gly Ser Pro His Gly Asp 

690 695 700 

Leu Pro He Tyr Val Lys Thr Val Phe Ala Lys Gly Ala Ala Ser Glu 
705 710 715 720 

Asp Gly Arg Leu Lys Arg Gly Asp Gin lie lie Ala Val Asn Gly Gin 

725 730 735 

Ser Leu Glu Gly Val Thr His Glu Glu Ala Val Ala lie Leu Lys Arg 

740 745 750 

Thr Lys Gly Thr Val Thr Leu Met Val Leu Ser 
755 760 



mm^^ : 2 
mmom : mm 

mm<DM^ : 2819 

U^^}(DMM : cDNA to mRNA 

^WL^m-tm^ : CDS 
: 43.. 2331 
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mm 

ACCACCGCCT CCGCGGCACC CCCTCCTTCA GCCTTTGCCG AA ATG GGT AGT AAT 54 

Met Gly Ser Asn 
1 

CAG ACA GAG TCA TCT CCA AGC AAA ATG TCA CAA GAT GTG GAG AAA GAG 102 
His Thr Gin Ser Ser Ala Ser Lys lie Ser Gin Asp Val Asp Lys Glu 
5 10 15 20 

GAT GAG TTT GGT TAG AGC TGG AAA AAT ATC AGA GAG GGT TAT GGA AGO 150 
Asp Glu Phe Gly Tyr Ser Trp Lys Asn He Arg Glu Arg Tyr Gly Thr 

25 30 35 

CTA ACA GGC GAG CTG CAT ATG ATT GAA CTG GAG AAA GGT CAT AGT GGT 198 
Leu Thr Gly Glu Leu His Met He Glu Leu Glu Lys Gly His Ser Gly 

40 45 50 

TTG GGC CTA AGT CTT OCT GGG AAC AAA GAG CGA TCC AGG ATG AGT GTC 246 
Leu Gly Leu Ser Leu Ala Gly Asn Lys Asp Arg Ser Arg Met Ser Val 

55 60 65 

TTC ATA GTG GGG ATT GAT CCA AAT GGA GCT GCA GGA AAA GAT GGT CGA 294 
Phe lie Val Gly He Asp Pro Asn Gly Ala Ala Gly Lys Asp Gly Arg 

70 75 80 

TTG CAA ATT GCA GAT GAG CTT CTA GAG ATC AAT GGT CAG ATT TTA TAT 342 
Leu Gin He Ala Asp Glu Leu Leu Glu He Asn Gly Gin He Leu Tyr 
85 90 95 100 

GGA AGA AGT CAT CAG AAT GGC TCA TCA ATC ATT AAA TGT GGC CCT TCT 390 
Gly Arg Ser His Gin Asn Ala Ser Ser He He Lys Cys Ala Pro Ser 

105 110 115 

AAA GTG AAA ATA ATT TTT ATC AGA AAT AAA GAT GCA GTG AAT CAG ATG 438 
Lys Val Lys lie lie Phe lie Arg Asn Lys Asp Ala Val Asn Gin Met 

120 125 130 

GGC GTA TGT CCT GGA AAT GCA GTA GAA CCT TTG CCT TCT AAC TCA GAA 486 

3 0 ffiiiE# 2000-3012588 
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Ala Val Cys Pro Gly Asn Ala Val Glu Pro Leu Pro Ser Asn Ser Glu 

135 140 145 

AAT CTT CAA AAT AAG GAG CCA GAG CCA ACT GTT ACT ACT TCT GAT GCA 534 
Asn Leu Gin Asn Lys Glu Pro Glu Pro Thr Val Thr Thr Ser Asp Ala 

150 155 160 

GCT GTG GAC CTC AGT TCA TTT AAA AAT GTG CAA CAT CTG GAG CTT CCC 582 
Ala Val Asp Leu Ser Ser Phe Lys Asn Val Gin His Leu Glu Leu Pro 
165 170 175 180 

AAG GAT CAG GGG GGT TTG GGT ATT GCT ATC AGC GAA GAA GAT ACA CTC 630 
Lys Asp Gin Gly Gly Leu Gly He Ala He Ser Glu Glu Asp Thr Leu 

185 190 195 

AGT GGA GTC ATC ATA AAG AGC TTA ACA GAG CAT GGG GTA GCA GCC ACG 678 
Ser Gly Val He He Lys Ser Leu Thr Glu His Gly Val Ala Ala Thr 

200 205 210 

GAT GGA CGA CTC AAA GTC GGA GAT CAG ATA CTG GCT GTA GAT GAT GAA 726 
Asp Gly Arg Leu Lys Val Gly Asp Gin He Leu Ala Val Asp Asp Glu 

215 220 225 

ATT GTT GTT GGT TAC CCT ATT GAA AAG TTT ATT AGC CTT CTG AAG ACA 774 
He Val Val Gly Tyr Pro He Glu Lys Phe He Ser Leu Leu Lys Thr 

230 235 240 

GCA AAG ATG ACA GTA AAA CTT ACC ATC CAT GCT GAG AAT CCA GAT TCC 822 
Ala Lys Met Thr Val Lys Leu Thr lie His Ala Glu Asn Pro Asp Ser 
245 250 255 260 

CAG GCT GTT CCT TCA GCA GCT GGT GCA GCC AGT GGA GAA AAA AAG AAC 870 
Gin Ala Val Pro Ser Ala Ala Gly Ala Ala Ser Gly Glu Lys Lys Asn 

265 270 275 

AGC TCC CAG TCT CTG ATG GTC CCA CAG TCT GGC TCC CCA GAA CCG GAG 918 
Ser Ser Gin Ser Leu Met Val Pro Gin Ser Gly Ser Pro Glu Pro Glu 
280 285 290 

3 1 mSE#2 0 0 0 - 3 0 1 2 5 8 8 
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TCC ATC CGA AAT ACA AGC AGA TCA TCA ACA CCA GCA ATT TTT OCT TCT 966 
Ser He Arg Asn Thr Ser Arg Ser Ser Thr Pro Ala He Phe Ala Ser 

295 300 305 

GAT CCT GCA ACC TGC CCC ATT ATC OCT GGC TGC GAA ACA ACC ATC GAG 1014 
Asp Pro Ala Thr Cys Pro He He Pro Gly Cys Glu Thr Thr lie Glu 

310 315 320 

ATT TCC AAA GGG CGA ACA GGG CTG GGC CTG AGC ATC GIT GGG GGT TCA 1062 
He Ser Lys Gly Arg Thr Gly Leu Gly Leu Ser He Val Gly Gly Ser 
325 330 335 340 

GAG ACG CTG CTG GGT GCC TTT ATT ATC CAT GAA GTT TAT GAA GAA GGA 1110 
Asp Thr Leu Leu Gly Ala Phe He He His Glu Val Tyr Glu Glu Gly 

345 350 355 

GCA GCA TGT AAA GAT GGA AGA CTC TGG GCT GGA GAT CAG ATC TTA GAG 1158 
Ala Ala Cys Lys Asp Gly Arg Leu Trp Ala Gly Asp Gin He Leu Glu 

360 365 370 

GTG AAT GGA ATT GAC TTG AGG AAG GGC ACA CAT GAT GAA GCA ATC AAT 1206 
Val Asn Gly He Asp Leu Arg Lys Ala Thr His Asp Glu Ala He Asn 

375 380 385 

GTC CTG AGA CAG ACG CCA CAG AGA GTG CGC CTG ACA CTC TAC AGA GAT 1254 
Val Leu Arg Gin Thr Pro Gin Arg Val Arg Leu Thr Leu Tyr Arg Asp 

390 395 400 

GAG GCC CCA TAC AAA GAG GAG GAA GTG TGT GAC ACC CTC ACT ATT GAG 1302 
Glu Ala Pro Tyr Lys Glu Glu Glu Val Cys Asp Thr Leu Thr He Glu 
405 410 415 420 

CTG CAG AAG AAG CCG GGA AAA GGC OTA GGA TTA ACT ATT GTT GGT AAA 1350 
Leu Gin Lys Lys Pro Gly Lys Gly Leu Gly Leu Ser He Val Gly Lys 

425 430 435 

AGA A AC GAT ACT GGA GTA TIT GTG TCA GAC ATT GTC AAA GGA GGA ATT 1398 
Arg Asn Asp Thr Gly Val Phe Val Ser Asp He Val Lys Gly Gly He 

3 2 ffiiE#2 0 0 0 - 3 0 1 2 5 8 8 
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GCA GAT 
Ala Asp 

AAT GGG 
Asn Gly 
470 
CTA AAG 
Leu Lys 
485 

GCT GGT 
Ala Gly 

AGT GAA 
Ser Glu 

ACA TCT 
Thr Ser 

GAA ATA 
Glu He 
550 
TCA CTG 
Ser Leu 
565 

GTG CCT 
Val Pro 



440 
CCC GAT GGA 
Pro Asp Gly 
455 

GAA GAG GTT 
Glu Asp Val 

TGT TCC CTA 
Cys Ser Leu 

CCA TTC CAT 
Pro Phe His 
505 

GGC AGC CTG 
Gly Ser Leu 

520 
GAG TCA CTG 
Glu Ser Leu 
535 

CAG GGA TTA 
Gin Gly Leu 

GGA ATC AGC 
Gly He Ser 



AGA CTG ATC 
Arg Leu lie 
460 

CGT AAT GCC 
Arg Asn Ala 

475 
GGC ACA GTA 
Gly Thr Val 
490 

TCA GAG AGG 
Ser Glu Arg 

TCT TCT TTC 
Ser Ser Phe 

GAA AGT AGC 
Glu Ser Ser 
540 

AGA ACA GTC 
Arg Thr Val 

555 
ATC GCT GGA 
He Ala Gly 
570 

GCA ATC ATG 
Ala Met Met 



445 

CAG GGA 
Gin Gly 

TCC CAA 
Ser Gin 

ACC TTG 
Thr Leu 

AGG CCA 
Arg Pro 
510 
ACT TTT 
Thr Phe 
525 

TCA AAG 
Ser Lys 

GAA ATG 
Glu Met 

GGA GTA 
Gly Val 



ATA TTT ATT 
He Phe He 

585 

ACC CAA AAA CTC AGA GTT GGG GAT 



GAC CAG ATA 
Asp Gin He 
465 

GAA GCG GTT 
Glu Ala Val 

480 
GAA GTT GGA 
Glu Val Gly 
495 

TCT CAA ACC 
Ser Gin Thr 

CCA CTC TCT 
Pro Leu Ser 

AAG AAT GCA 
Lys Asn Ala 
545 

AAA AAG GGC 
Lys Lys Gly 

560 
GGC AGC CCA 
Gly Ser Pro 
575 

CAC CCA ACT GGA GTT 
His Pro Thr Gly Val 

590 

AGG ATT GTC ACC ATC 



450 

TTA TTG GTG 1446 
Leu Leu Val 

GCC GCT TTG 1494 
Ala Ala Leu 

AGA ATC AAA 1542 
Arg He Lys 
500 

AGC CAG GTG 1590 
Ser Gin Val 
515 

GGA TCC AGT 1638 

Gly Ser Ser 

530 

TTG GCA TCT 1686 
Leu Ala Ser 

CCT ACT GAC 1734 
Pro Thr Asp 

CTT GGT GAT 1782 
Leu Gly Asp 
580 

GCA GCA CAG 1830 
Ala Ala Gin 

595 

TGT GGC ACA 1878 
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Thr Gin Lys Leu Arg Val Gly Asp Arg He Val Thr lie Cys Gly Thr 

600 605 610 

TCC ACT GAG GGC ATG ACT CAC ACC CAA GCA GTT AAC CTA CTG AAA AAT 1926 

Ser Thr Glu Gly Met Thr His Thr Gin Ala Val Asn Leu Leu Lys Asn 

615 620 625 

GCA TCT GGC TCC ATT GAA ATG CAG GTG GTT GCT GGA GGA GAC GTG AGT 1974 

Ala Ser Gly Ser lie Glu Met Gin Val Val Ala Gly Gly Asp Val Ser 

630 635 640 

GTG GTC ACA GGT CAT CAT CAG GAG CCT GCA AGT TCC AGT CTT TCT TTC 2022 

Val Val Thr Gly His His Gin Glu Pro Ala Ser Ser Ser Leu Ser Phe 
645 650 655 660 

ACT GGG CTG ACG TCA ACC AGT ATA TTT CAG GAT GAT TTA GGA CCT CCT 2070 

Thr Gly Leu Thr Ser Thr Ser He Phe Gin Asp Asp Leu Gly Pro Pro 

665 670 675 

CAA TGT AAG TCT ATT ACA CTA GAG CGA GGA CCA GAT GGC TTA GGC TTC 2118 

Gin Cys Lys Ser He Thr Leu Glu Arg Gly Pro Asp Gly Leu Gly Phe 

680 685 690 

AGT ATA GTT GGA GGA TAT GGC AGC CCT CAT GGA GAC TTA CCC ATT TAT 2166 

Ser lie Val Gly Gly Tyr Gly Ser Pro His Gly Asp Leu Pro lie Tyr 

695 700 705 

GTT AAA ACA GTG TTT GCA AAG GGA GCA GCC TCT GAA GAC GGA CGT CTG 2214 

Val Lys Thr Val Phe Ala Lys Gly Ala Ala Ser Glu Asp Gly Arg Leu 

710 715 720 

AAA AGG GGC GAT CAG ATC ATT GCT GTC AAT GGG CAG AGT CTA GAA GGA 2262 

Lys Arg Gly Asp Gin He He Ala Val Asn Gly Gin Ser Leu Glu Gly 
725 730 735 740 

GTC ACC CAT GAA GAA GCT GTT GCC ATC CTT AAA CGG ACA AAA GGC ACT 2310 

Val Thr His Glu Glu Ala Val Ala He Leu Lys Arg Thr Lys Gly Thr 
745 750 755 

3 4 ffiSE^^ 2000-3012588 
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GTC ACT TTG ATG GTT CTC TCT TGAATTGGCT GCCAGAATTG AACCAACCCA 2361" 
Val Thr Leu Met Val Leu Set 
760 

ACCCCTAGCT CACCTCCTAC TGTAAAGAGA ATGCACTGGT CCTGACAATT TTTATGCTGT 2421 

GTTCAGCCGG GTCTTCAAAA CTGTAGGGGG GAAATAACAC TTAAGTTTCT TTTTCTCATC 2481 

TAGAAATGCT TTCCTTACTG ACAACCTAAC ATCATTTTTC TTTTCTTCTT GCATTTTGTG 2541 

AACTTAAAGA GAAGGAATAT TTGTGTAGGT GAATCTCGTT TTTATTTGTG GAGATATCTA 2601 

ATGTTTTGTA GTCACATGGG CAAGAATTAT TACATGCTAA GCTGGTTAGT ATAAAGAAAG 2661 

ATAATTCTAA AGCTAACCAA AGAAAATGGC TTCAGTAAGT TAGGATGAAA AATGAAAATA 2721 

TAAAATAAAG AAGAAAATCT CGGGGAGTTT AAAAAAAATG CCTCAATTTG GCAATCTACC 2781 

TCCTCTCCCG ACCCCAAACT AAAAAAAAAA AAAAAAAA 2819 
SH^J## : 3 

m^oym : mm 

mn(D^^ : 184 
M^i<DMM : cDNA to mRNA 

MM 

GCTATTTTGA AAATATATTT ATATCTACGA AAAGAATTGG GAAAACAAAT ATTTAATGAG 60 

AGAATTATTC CTTAAAGATT TAAAATGTAT TTAGTTGTAC ATTTTATATG GGTTCACCCC 120 

AGGACATGAA GTATAATGGT CAGATTTATT TNGTATTTAT TTACTATTAT AACCACTTTT 180 

TAGG 184 



mM<Dmm 



80 
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mm 

Met lie Glu Leu Glu Lys Gly His Ser Gly Leu Gly Leu Ser Leu Ala 

15 10 15 

Gly Asn Lys Asp Arg Ser Arg Met Ser Val Phe He Val Gly He Asp 

20 25 30 

Pro Asn Gly Ala Ala Gly Lys Asp Gly Arg Leu Gin He Ala Asp Glu 

35 40 45 

Leu Leu Glu He Asn Gly Gin He Leu Tyr Gly Arg Ser His Gin Asn 

50 55 60 

Ala Ser Ser He He Lys Cys Ala Pro Ser Lys Val Lys He He Phe 
65 70 75 80 



gB^J#-t : 5 
mM(DM-^ : 78 

mm 

His Leu Glu Leu Pro Lys Asp Gin Gly Gly Leu Gly He Ala He Ser 

1 5 ' 10 15 

Glu Glu Asp Thr Leu Ser Gly Val He He Lys Ser Leu Thr Glu His 

20 25 30 

Gly Val Ala Ala Thr Asp Gly Arg Leu Lys Val Gly Asp Gin He Leu 

35 40 45 

Ala Val Asp Asp Glu He Val Val Gly Tyr Pro He Glu Lys Phe He 
50 55 60 

Ser Leu Leu Lys Thr Ala Lys Met Thr Val Lys Leu Thr lie 
65 70 75 
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m^m^ : 6 

m^i<D^-^ : 80 

mm 

Thr He Glu lie Ser Lys Gly Arg Thr Gly Leu Gly Leu Ser lie Val 

15 10 15 

Gly Gly Ser Asp Thr Leu Leu Gly Ala Phe He He His Glu Val Tyr 

20 25 30 

Glu Glu Gly Ala Ala Cys Lys Asp Gly Arg Leu Trp Ala Gly Asp Gin 

35 40 45 

He Leu Glu Val Asn Gly He Asp Leu Arg Lys Ala Thr His Asp Glu 

50 55 60 

Ala He Asn Val Leu Arg Gin Thr Pro Gin Arg Val Arg Leu Thr Leu 
65 70 75 80 



mm(Dm : T ^ / ^ 

mm<D^^ : 79 

mm<Dmm ^-/^ k 
mm 

Thr He Glu Leu Gin Lys Lys Pro Gly Lys Gly Leu Gly Leu Ser He 

15 10 15 

Val Gly Lys Arg Asn Asp Thr Gly Val Phe Val Ser Asp lie Val Lys 

20 25 30 

Gly Gly He Ala Asp Pro Asp Gly Arg Leu He Gin Gly Asp Gin He 
35 40 45 
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Leu Leu Val Asn Gly Glu Asp Val Arg Asn Ala Ser Gin Glu Ala Val 

50 55 60 

Ala Ala Leu Leu Lys Cys Ser Leu Gly Thr Val Thr Leu Glu Val 
65 70 75 



mnm"^ : 8 

mn<D^^ : 83 

Thr Val Glu Met Lys Lys Gly Pro Thr Asp Ser Leu Gly He Ser He 

15 10 15 

Ala Gly Gly Val Gly Ser Pro Leu Gly Asp Val Pro He Phe He Ala 

20 25 30 

Met Met His Pro Thr Gly Val Ala Ala Gin Thr Gin Lys Leu Arg Val 

35 40 45 

Gly Asp Arg He Val Thr He Cys Gly Thr Ser Thr Glu Gly Met Thr 

50 55 60 

His Thr Gin Ala Val Asn Leu Leu Lys Asn Ala Ser Gly Ser He Glu 
65 70 75 80 

Met Gin Val 



m^m-^ : 9 



82 
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Ser He Thr Leu 
1 

Gly Gly Tyr Gly 
20 

Val Phe Ala Lys 

35 

Asp Gin He He 

50 

Glu Glu Ala Val 

65 
Met Val 

m^m^ : 10 

@B^j(Z)M : mm 

@B^J<Z);SS : 20 

CTCCCCATCC CTCGTCCACC 
SH^JS-^ : 11 

mmo^m mm 

m¥\<D^t: : 20 
CTCTGACTCT GACTGACTGG 

mfm^ : 12 
mn(DM : mm 

@H^a(Z):R$ : 20 



Glu Arg Gly Pro Asp Gly 
5 10 
Ser Pro His Gly Asp Leu 

25 

Gly Ala Ala Ser Glu Asp 
40 

Ala Val Asn Gly Gin Ser 

55 

Ala He Leu Lys Arg Thr 
70 



Leu Gly Phe Ser He Val 

15 

Pro He Tyr Val Lys Thr 
30 

Gly Arg Leu Lys Arg Gly 
45 

Leu Glu Gly Val Thr His 
60 

Lys Gly Thr Val Thr Leu 
75 80 



miiE#2 0 0 0 
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ATGAGTTTGG TTACAGCTGG 
mm^"^ : 13 

m^i(Dm : mm 

mnCD^^ : 20 

mm 

TCAGAGAGCG TTATGGAACC 
mmm-B : 14 

mn(Dm : mm 

mm(DM^ : 20 

mm 

AGTCTTGCTG GGAACAAAGA 
mm^^ : 15 

mm(Dm mm 

mm<DM^ : 20 

mmcDum : n<Dmm 
mm 

ACTGTTACTA CTTCTGATGC 

mmm^ : le 
mmcDm : mm 

mm<D^^ : 20 



-^^DNA 



-^^DNA 



-^fi^DNA 



4 0 



20 



20 



20 
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TCTGATGGTC CCACAGTCTG 
@2^J## : 17 

m^}(Dm : mm 

@B^J(Z);R$ : 20 

GTTGTTTCGC AGCCAGGGAT 
BB^J#-^ : 18 

mnCD^-^ : 20 

mm 

CTGAGCATCG TTGGGGGTTC 
gB^J## : 19 

mmcDM : mm 

@B^J®:R$ : 20 

mm<Dmm : mc^mm 
mm 

CCTCATCTCT GTAGAGTGTC 
BB^J## : 20 

mmcDm mm 

mmoy^-^ : 20 

mm<Dmm : i&<Dmm 



-^^DNA 



■^^DNA 



-^^DNA 

4 1 



20 



20 



20 
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TGTTAGCCCC CTCACTAAGG 
m^m^ : 21 

Mn<Dm : mm 

SJ^[I©S$ : 20 

GCTATGTGCT AGGAAATAGG 
BJ^[I## : 22 

iH^dC^fi^ : 20 

TAGGGAGAAG GATCAGAGCG 
m^m^ : 23 

mm(Dm mm 
mm<DM^ : 20 ■ 

ACAGAinCT GAGTCACTGG 
mm^^ : 24 

mm(Dm : 

m^iO^^^ : 20 



-^^DNA 
-^fi^DNA 
■a-fi^DNA 
■a-fi^DNA 

4 2 



20 



20 



20 
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TGGAAATAGG CATTCTTGAG 
@B?a## : 25 

SB^fJO^RS : 20 

ATACAAAGAC GGTCTAATCC 
mnm^ : 26 

@B^a®M : mm 
m^n<D^^ : 21 

m^n<^mm : m<Dmm -^b^dna 

CCGCTTTCCC ATCTTTAGAAA C 
m^m^ : 27 

@H^J(Z):S$ : 20 

TATCTCGTGT GGAAGATGTG 
mnm^ : 28 

i2^u®M : mm 

m^CD-S:^ : 20 

mm . 

acataaatgt tgctatcacc 
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m^Sm^ : 29 

m^i(Dm : mm 

mn<D^^ : 20 

TGCCACTTAG TAGCCGAGTG 
iB^J## : 30 

mn(Dm : 

iB^J®:5$ : 20 
GCATTGCATT ACAGTTGAGC 

mmm^ : 31 
@H^j®M : mm 
m^io^^ : 20 

m^i<Dmm mcDmm -^^dna 

TCCTCCTTTG ACAATGTCTG 
SB^J#-^ : 32 

mn(Dm : 

iS^J0:S$ : 20 

m^ncomm : mcomm -^^dna 

catttcgact gttcttaatc 

4 4 



20 



20 



20 
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SB^J#-^ : 33 

mn<DM : 

m^i0M^ : 20 

TCAGTGGATG TGCCACAGAT 
mmm-^ : 34 

m^cDm : mm 

@B^J(Z):R$ : 20 

CAGTAGGTTA ACTGCTTCGG 
iB^Jll# : 35 

mnom : 

@2^JO:RS : 20 

AGTTCCAGTC TTTCTTTCGG 
mm^^ : 36 

m^io)m : mm 

SH^JOS^ : 21 

mm 

TTTCTTTCAC TGGGCTGAAGT C 
SB^J## : 37 
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mm<Dm : mm 

IH^J©S$ : 20 

m^i<Dmm : maymm ^^dm 

CCTCTGAAGA CGGACGTCTG 
SB^J## : 38 

mm(Dm : 

IB^JCDS^ : 27 

mm 

CCATCCTAAT ACGACTCACT ATAGGGC 
fB^J## : 39 

mm<Dm mm 

mm(D^^ : 27 

mmmm {&(Dmm -^^dna 
mm 

TTGGGGTGGG GAGAGGAGGT AGATTGC 
mm^^ : 40 

mm(Dm : mm 

mmCD-m-^ : 23 

mn<Dmm : m<Dmm ^mm^ 
mn 

ACTCACTATA GGGCTCGAGG GGC 
mn^^ : 41 

4 6 



27 



27 
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mm<Dm : mm 

@H^J®;R$ : 27 

GCACATCACC AAGTGGGCTG CCTACTC 

mn<Dm : mm 

gB^J®«$ : 20 

m^i<Dmm ■ m(Dmm -^^dna 
mm 

ATGAGTTTGG TTACAGCTGG 
mnm^ : 43 

mm<Dm : mm 

mm<D^^ : 20 

mm<Dmm : i&<Dmm -^^dna 

AATCTAATGC AGCTCGCCTG 
@H^J#-^ : 44 

: mm 

mm(D^^ : 20 

mm 

AGTCTTGCTG GGAACAAAGA 
@H^J## : 45 

mm (Dm : mm 
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m^iO)^^ : 20 
TCACTTTAGA AGGGGCACAT 

mmm^ 46 
m^i(Dm : mm 

mmcD^^ : 20 

mm 

ACTGTTACTA CHCTGATGC 
mm^^ : 47 

mm (Dm : mm 

mm(DM^ : 20 

mm(Dmm : m<Dmm 
mm 

TCTGATGGTC CCACAGTCTG 

mmm^ : 48 
mm(Dm : mm 
mm<D-^-^ : 20 

mm<Dmm m<Dmm 
mm 

GTTGTTTCGC AGCCAGGGAT 
mm^^ : 49 

mm(Dm. mm 
mm<D^-^ : 20 



■^fSDNA 



■a-^DNA 



■^^DNA 



-^^DNA 



4 8 



20 



20 



20 
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CTGAGCATCG TTGGGGGTTC 
m^m^ : 50 

mm<^M : mm 

mn<DM^ : 20 
CCTCATCTCT GTAGAGTGTC 

m^m^ : 51 
m^o^m : mm 
mm(D^-^ : 20 

mm 

TAGGGAGAAG GATCAGAGCG 
iB^J## : 52 

mnc^m mm 

mm<D^-^ : 20 

mmo)mm : i&<Dmm -^^dna 
mm 

TCCTCCTTTG ACAATGTCTG 

mmm^ : 53 
mm (Dm : mm 
mm(D^^ : 18 

4 9 



20 



20 



20 
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TTTCATCATC TACAGCCAGT 20 
@B^J## : 54 

m^wm : mm 

m^S(D^^ : 20 

m^mmm m<Dmm -^^dna 

TGACACCCTC ACTATTGAGC 20 

[01] 

r32-8-lJ t TAFOOieSj <Dm^\<Dit^^^-t^X-$>^. 

r32-8-i5t'e^^j -if >:/n v hmmo^m^^^-tmv:^^. 
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[HI] 



32-8-1 
AF000168 

32-a-1 
AF000168 

32-8-1 
AF000168 

32-&-1 

AFoanes 

32-8-1 
AF000168 

32-8-1 

32-8-1 
AF000168 

32-8-1 
AF0(»168 

32-8-1 
AF0«)168 

32-8-1 
AF000168 

32-8-1 
AF000168 

32-*-1 

AFoones 

32-8-1 
AF000168 

32-fr-1 
AF00168 

32-8-1 
AFO0168 

32-8-1 
AF00168 



mm 



1 50 
MGSNHTQSSA SKISQDVDXE OEFGYSUXNI RERYGTLTGE LHNIELEK6H 



51 




100 


mCLSLAra kDRSRMSVFI 


VGIDPNGAAG KDGRLQIADf 


LLEINGQILY 


101 




150 


0tSHQNASSI IKCAPSXVKI 


IFIRNia}AVN OUVCPCtflAV 


EPLPSNSENL 


151 




200 


QNKEPEPTVr TSDAAVDLSS 


FKNVQHLELP KDQG6LGIAI 


SEEDTLSGVI 



201 

IKSLTEHSVA 
251 

LTIHAENPOS 
LIVRAENPAC 
301 

STPAIFASDP 
STPAVFASDP 
351 

EVYEEGAACK 
EVYEEGAACK 
401 

LYRiSAPYKE 
LYRDEAPYKE 
451 

KGGIAOPDSt 
KGGIA&AOGR 
SOI 

IKAE9>FHSER 
VKAAPFHSER 
551 

EIQGLRTVEM 
EIQRLRTVEI 
601 

KLRV^IVr 
KLRVGORIVr 
651 

HHQEPASSSL 
KQQELANPO. 
701 

GSPHGDLPIY 
GSPHGOLPIY 
751 

ILKRTKSTVr 
ILKRTKGTVr 



ATDCTLKVGD QIUVDDEIV V6YPIEK FIS 

NFIS 



QAVPSAAGAA 
PAWSSAVTV 

ATCPIIP6CE 
ATCPIIPGCE 

OGRLWAQ)QI 
DGRLWA^I 

EEVCDTLTIE 
EDVCDTFTIE 

LIQGDQILLV 
LKOaKIILMV 

RPSOrSQVSE 
RPSQSSQVSE 

KKGPTDSLGI 
KKGPAOSLGL 

KXTSTEGHT 
ICGTSTDWr 

SFTGLTSTSI 
AFTGLTSSSI 

VIOVFAKGAA 
VKTVFAKGAA 

765 
LNVLS 
LKVLS 



SffiKKNSSQS 
SGERKONSQT 

inEISKGRT 
TTIGVSKGQFr 

LEVNGIDLRK 
LEVNGIDLRK 

..imKPGKG 

ummm 

NGEOVRNASQ 
NCeVRHATQ 

eaSSFTFPL 
SSLSSFTPPL 

SIAKVGSPL 
SIAGGVeSPL 

HTOAVNLLXN 
HTOAVNLMKN 

FQDDLGPPCK 
FPODLGPPQS 

SEDGRLKRGD 
AEOGRLKRO) 



IKVPQSGSPE 
PAVP...APD 

GLGLSIVG6S 
GLGLSIVGGS 

ATKOEAINVL 
ATHDEAINVL 

LGLSIVGKRN 
LGLSIV6KRN 

EAVAAUKCS 
EAVAALLKCS 

SGSSTSESLE 
SGINTSESLE 

GDVPIFIAfM 

ASGSIEMQW 
ASGSIEVQW 

KSITLEI^D 
KTITLDRGPO 

QIIAVNGQSL 
QIIAVNGQSL 



250 

LLKTAKMTVK 
LLKT/UCATVK 
300 

PESII»iTSRS 
LEPIPSTSRS 
350 

DnrLLGAFIIH 
DTLLGAIIIH 
400 

RQTPQRVRLT 
RQTPIWVRVT 
450 

DT6VFVS0IV 
DTGVFVSDIV 
500 

LGTVTLEVGR 
L6AVTLEVGR 
550 

SSSKiWALAS 
SNSKKNALAS 
600 

HPTGVAAOTQ 
HPNGVAAQTQ 
650 

A^VSWTG 
A6Q}VSWTG 
700 

GLGFSIVGGY 
GLGFSIVGGY 
750 

EGVTHEEAVA 
EGVTHEEAVA 



ffiSE^t 2000-3012588 
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1 



miiE#2 0 0 0 - 3 0 
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596102791 

mmmmmmmm^^f^ i 5 3 2 

100102978 

mi&m±mwmM 1-1-1 b 



o<tiif;i/6 



1 



mSE# 2 0 0 0-3 



9 — 230356 



C596102791] 
1. MM^MB 199 6^ 7^150 

^ m ^MSfr?^StSff?&#*^t 1 5 3#%2 
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